lower than the atmospheric pressure. The trace of air bubbles was measured by bar gauges, which were inserted from the tunnel wall to touch flowing air bubbles . In this case, the strength of sink q is given as follows .
(1 ) It is noticed that the shape of the contraction measured just before the propeller changes more sharply than that calculated. This may be caused by the fact that the thrust of the propeller is distributed larger in the outer part of propeller disc, while uniform thrust distribution is assumed in the calculation2).
It is worth noticing that the flow measured at the position about a diameter before the propeller, which contracts to the propeller disc, is almost parallel to uniform flow and that the radius of the cross section of this flow R0 can be approximated by formula (2), which is obtained far before the propeller by momentum theory, as shown in Fig. 5 . ( 2 ) The shape of the contraction of flow in wake was also examined. Two types of the concentric wake distribution generated by wire meshes were used here. The radial distribution of these wakes are shown in Fig. 6 . The radius of the cross section of the flow which contracts to the propeller disc is measured at the position about a diameter before the propeller, as shown in Fig. 5 . In wake (I), the radius is quite the same as that in uniform flow, since the wake is distributed only within the inner part of the propeller disc. But in wake (II), the radius is a little smaller than that in uniform flow.
This may come from the difference of the thrust distribution of the propeller in these wakes, especially near the propeller tip. But in the following study, formula (2) is used to estimate the radius of the cross section of flow far before the propeller, as the first approximation.
3 . Effect of the contraction of flow on wake is averaged over the cross section of the flow mentioned above, the effect of propeller suction can be included in the calculation of nominal mean wake.
According to the flow visualization test results, it was shown that the radius of the cross section of the flow far before the propeller, which contracts to the propeller disc, can be approximated by one derived from the momentum theory. Thus an attempt was made to calculate nominal mean wake by averaging the wake distribution measured at the propeller plane over the cross section, the radius of which is estimated by formula (2). Then the nominal volume mean wake is given, as follows. ( 3 ) where, x= r/R0, xb=Rboss/ R0 U(X, ƒAE) : wake distribution
Here, the following two types of weight function were applied, referring to the propeller thrust distribution.
( 1 ) f(x)=constant : wv is denoted as wv0.
( 2 ) f(x)= x (1-x): wv is denoted as wve. The propeller thrust loading coefficient CT is expressed as follows. ( 4 ) 
